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[WHAT IS CLAIMED IS:] 



[Claim 1] 

In method producing amino acid by electrodialysis from alkali salt of amino acid; Production method of amino acid- wherein- 
The double pole membranous cation side is turned to cathode, and double pole membrane and cation-exchanger membrane 
are disposed in alteration, alkali salt of amino acid is supplied in chamber formed in positive ion side and cation-exchanger 
membrane of double pole membrane, and electrodialysis is done, caustic alkali is got from chamber formed amino acid to be 
suitable for in negative ion side and cation-exchanger membrane of double pole membrane by said chamber 
[Claim 2] 

Production method of amino acid as claimed in item the first claims; wherein; Till the value which conversion ratio from salt of 
amino acid to amino acid set beforehand is reached, electrodialysis is done in constant current, electrodialysis is done bv 
constant voltage after having reached preset value. " 



[DETAILED DESCRIPTION OF THE INVENTION] 

(a field of industrial application) the present invention relates to the method that organic acid produces amino acid from alkali 
sart of amino acid in particular by means of electrodialysis. (prior art) amino acid produces in fermentation method or 
hydrolysis of nitryl compound. Alkali salt of amino acid is processed in various method, and amino acid is produced so that it is 
in morphology of alkali salt as for the amino acid when hydrolysis is done in alkali. Method done conventionally reacts with 
inorganic acid of hydrochlonc acid, and it is done with solution of amino acid and inorganic salt, electrolysis does alkali salt of 
amino acid in electrolytic cell partitioned off in the method which it makes salt of method and the amino acid which inorganic 
salt is separated from this solution in crystallization, and get amino acid come in contact with cation-exchanger membrane 
resin, and get amino acid by means of ion-exchange reaction or cation-exchanger membrane, the method which produced 
amino acid was done, (with the problems that invention is going to solve), in the method which roller processed by means of 
inorganic acid, the isolation which was complete of precipitated inorganic salt was not easy, and expenditure of inorganic acid 
was issue. In addition, Regeneration of ion-exchange resin operation is requirement, and it is not possible for renzokuka of 
operation to be method using ion exchange resin, and there is the issue which acid of most is of requirement in recovery of 
cation-exchange resin and because comparable big voltage is requirement in electrolysis with the use of cation-exchanger 
membrane enough efficiency is not provided electric power cost is high and when conversion ratio from alkali salt of amino 
acid to acid is going to be raised, it is planted, there were problems to be massive cost of a cost of equipment of electric pole 
(measure to solve problems) the present invention establishes cation-exchanger membrane in the location which is most near 
in cathode in double pole membrane having the character which separates aqua from in hydrogen ion and hydroxyl ion and 
cation-exchanger membrane to solve the problems, aqueous solution of alkali salt of amino acid is supplied in the chamber 
which positive ion side of double pole membrane seems to turn in cathode, and is formed in positive ion side and cation- 
exchanger membrane of double pole membrane in the electrodialyzer which disposed by alteration , in chamber formed in 
negative ion side and cation-exchanger membrane of double pole membrane, alkaline water solution of aqua or thin is 
supplied and electrodialysis is done. When cation-exchanger membrane and double pole film of the same number are 
disposed alternately, alkali produces in positive pole side of double pole membrane or double pole membrane membrane of 
the location which is most near in positive pole, but, because preferred alkali and anolyte to produce in electrodialysis are 
separated from, and density of anolyte not receiving effect of product by electrodialysis, cation-exchanger membrane is 
disposed between double pole membrane and the positive pole which are most near in positive pole, and positive pole 
chamber had better be established in otherwise. With progression of electrodialysis of alkali salt of amino acid, density of alkali 
sa t of amino acid decreases, density of amino acid rises, but, when density of amino acid goes over a certain quantity pH of 
solution suddenly falls When pH of solution deteriorates, and isoelectric point is gone over, ampholite such as for example 
ammo acid, amino acid forms amino acid cation. As a result, It transmits in cation-exchanger membrane, and it is easy to 
come to transmit in side of caustic alkali , along with fall of fineness of caustic alkali, current efficiency of manufacture of amino 
acid goes low On the other hand, Because conductance of amino acid is extremely small in comparison with aqueous solution 
of alkali salt of amino acid, electrodialysis travels, and alkali salt of amino acid decreases, because when amino acid 
increases, conductance in electrodialyzer falls, electric power to need in manufacture of amino acid of unit weight under break 
wnen nse of electrodialysis voltage continues electrolysis in beginning, constant current becomes massive Figure 2 is 
accompanied in the case of sodium of alanine as an example of connection with pH of conversion ratio to amino acid of 
aqueous solution of alkali salt of amino acid and the aqueous solution, and it is shown, but, when the rate which varied from to 
amino acid alkali salt of conversion ratio namely original alanine goes over 90%, pH suddenly falls. Therefore, Electrodialysis 
is done in constant current to territory before pH suddenly deteriorates, and current efficiency deteriorates, the conversion ratio 
which is high without raising general electric power consumption rate by doing electrodialysis by constant voltage afterwards 
can be held Electrodialysis of the first grade by constant current and electrodialysis by constant voltage of the later the 
second grade, of batch target, it may be done, and process liquid of first step is introduced into sequentially secondary 
^LTnJ a i^ Ze t K an i IS Se < Tu a L a u nd it may be done - Amino acid Provided by means of method of the present invention may 
tl t.?JZZi £ ^ et w° d by J on exchan 9e resin if necessary, (action) Because, in method of the present invention, film 
* ™ nc ?°? which changed aqua to hydrogen ion and hydroxyl ion was employed, because, in comparison with 
2L! if° yS f usin 9 J^on-exchanger membrane, electrolysis voltage can be largely decreased, electric power 
consumption rate gets possible to be decreased. In addition, Because there is not the thing that electric pole is limited to 
fSfchoJin fhi 3 '"T svst ® m u b y cation-exchanger membrane is used, and positive pole chamber and cathode chamber are 
miffi. of mnln ^ Wh ' C „ h IS ^ nearest to cathode ' and doin 9 anolvte and catholyte with alkali, because application of 
SrnriilTiflnH PO lK b I e 3 £ d P ^ S,t,Ve pole 0f couple and cathode are established in positive pole chamber of both ends of 
bt fsuteSe forfrSm ^^.f f mber P referab ' e - a COst of ^P^nt is cheap. Even more particularly, Amino acid to 

niSnHntintio? ^.i L S f U ° f l mino aC,d ,S P roduced without supplying acid or alkali from the outside in method of the 
c^nstimDtton fiau^J f^SS l be - rep ^t u ^ d : HenC9: By means of hvdro| y sis operation puts provided alkali, and reusing, 
consumption figure of alkali employing in hydrolysis operation gets possible to be decreased, (embodiment) it is the thing 



which figure 1 shows method of this devise in when the present invention is explained in detail based on drawing more but 
positive ion side of double pole membrane is turned to cathode side, and, electrodialyzer 1, is disposed cation-exchanger ' 
membrane 4 and double pole membrane 5 of a plural number between positive pole 2 and cathode 3 by alteration. To 
• chamber 6 of the double pole membranous cation side, alkali salt of amino acid (MX) is supplied, the alkali which was aqua or 
thin was added to chamber 7 of negative ion side of double pole membrane. Voluntary electrolytic solution can be used to 
cathode room 8 in both ends of electrodialyzer and anode chamber 9, but, when caustic alkali employing in electrodialyzer to 
polar regions chamber is used, it is preferable. As thus described not only it becomes easy feed facilities of electrolytic solution 
when electrolyte of both electrode room is done in caustic alkali, from positive pole and cathode, oxygen and hydrogen only 
occurnng, of special exclusion facilities as opposed to evolved gas, it does not have. On the other hand, Because application 
of cheap material of comparison aside from material of platinum system is possible about anode and cathode material a cost 
of equipment becomes cheap. Amino acid is taken out for intermission after of continuation or electrification of appointed time 
from chamber 6 of the double pole membranous cation side, and alkali is taken out from chamber 7 of negative ion side of 
double pole membrane in similar. In addition, Figure 3 shows flow sheet of electrodialyzer enforcing method of the present 
invention, cathode chamber 8 and positive pole chamber 9 is coupled with each catholyte cycle tank 10 and anolyte cycle tank 
1 1 , as for chamber 6 of positive ion side of double pole membrane, sodium hydroxide cycle tank 13 is coupled with chamber 7 
of negative ion side of alanine cycle tank 12 and double pole membrane. When it is possible in neither of batch type and 
continuous system, and it is serial, and alanine is taken out, each is serial to alanine cycle tank and sodium hydroxide cycle 
tank, and maneuvering of electrodialyzer dopes sodium aqueous solution of alanine and conductivity water, when alanine 
aqueous solution and sodium hydroxide of appointed conversion ratio are taken out, it is preferable. While each density 
circulates through sodium hydroxide aqueous solution of 100g/L in in sodium hydroxide aqueous solution of 80g/L and positive 
pole chamber and cathode chamber density in chamber of negative ion side in aqueous solution of sodium of alanine of 
220g/L density in chamber of positive ion side of double pole membrane of the electrodialyzer which cation-exchanger 
membrane is done toward side of cathode at both ends, and disposed positive ion side of double pole membrane in alteration 
in double pole film of eight pieces of example 1 and nine pieces of cation-exchanger membrane, till it is to 85% conversion 
ratio in current density of 10 A/dm 2 at early stage voltage 16V, it was energized. It turned on electricity by constant voltage of 
25V afterwards for one hour. Conversion ratio to muriatic alanine of alanine was 96.5%, and average current efficiency was 
86.6%, and the alanine which shifted within sodium hydroxide aqueous solution was 0.3% as sodium of alanine In addition 
The electric power consumption rate was 0.072 K W H about alanine 1g chemical equivalent. Electricity by constant current of 
5A/dm 2 is done to conversion ratio 90% in current density at example 2 early stage tension 12.5V , besides what was 
energized by constant voltage of 20V for one hour, it was energized in condition same as superscription example 1 afterwards 
The alanine that the conversion ratio to alanine shifted to 96.5%, average current efficiency 82.5%, sodium hydroxide aqueous 
solution was 0.3% as sodium of alanine. In addition, The electric power consumption rate was 0.059 K W H about alanine 1g 
chemical equivalent. Electrodialysis is done in condition same as example 1 except that it is serial, and aqueous solution of 
alkali salt of example 3 alanine and conductivity water were supplied in alanine cycle tank, sodium hydroxide aqueous solution 
cycle tank respectively, it is serial, and conversion ratio to alanine takes out sodium hydroxide aqueous solution of alanine 
aqueous solution and 80g/L of 85%, and, even more particularly, it is supplied in alanine cycle tank of electrodialyzer same as 
example 1, till conversion ratio to alanine becomes 96% with current density 3A/dm 2 electrodialysis was done. Till conversion 
ratio to alanine becomes 96%, the total amount of the alanine which shifted within sodium hydroxide aqueous solution was 
0.3% as sodium of alanine. In addition, The electric power consumption rate was 0.082 KWH about alanine 1g chemical 
equivalent, (an effect of the invention) cation-exchanger membrane is established in the location which is most near in cathode 
in double pole membrane having the property which separates aqua from in hydrogen ion and hydroxyl ion and cation- 
exchanger membrane, aqueous solution of alkali salt of amino acid is supplied in the chamber which positive ion side of 
double pole membrane seems to turn in cathode, and is formed in positive ion side and cation-exchanger membrane of double 
pole membrane in the electrodialyzer which disposed by alteration, it is the method which alkaline water solution of aqua or 
thin is supplied in chamber formed in negative ion side and cation-exchanger membrane of double pole membrane and do 
electrodialysis according to the current invention, amino acid and caustic alkali to be suitable for from alkali salt of amino acid 
can be produced in small power consumption without supplying drug from external. 

[BRIEF DESCRIPTION OF DRAWINGS] 

Figure^ is figure showing an example of electrodialyzer enforcing method of the present invention. Figure 2 is figure to show 
connection with proportion and pH changed to amino acid of alkali salt of alanine in. Figure 3 shows flow sheet of 
electrodialyzer enforcing method of the present invention. 
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